Key Points.
. Ivchenko et al. [2005] showed that curls are 
where approximately 18% of the ionization results in the 2 P state [Rees et. al., 1982] . This state is divided into two levels with different total angular momentum: 2 P 1/2 and 2 P 3/2 .
The losses consist of both emissions as well as quenching (de-excitation by collisions), so that the density n of the state is governed by
Here η is the production rate, the second term on the right is the radiation loss term, A i 165 is the Einstein transition probability for the ith emission, and the third term is losses due 166 to quenching by species X k where α k is the corresponding quenching rate coefficient. Four (5,3) through
where (I 732 /I 673 ) mod is the temperature-dependent modeled transmission ratio of the The ratio of measured brightness in the high energy channel and the 777.4 nm channel are 225 then compared with modeled ratios, using the Southampton ion chemistry and electron
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transport model [Lanchester et al., 1994 [Lanchester et al., , 1997 with fine scale aurora, to better understand its source and formation. 
Electric fields from optical plasma flows
The technique to estimate ionospheric electric fields by tracing afterglowing plasma 242 has been demonstrated on a few events using data from ASK [Dahlgren et al., 2009] .
243
One O + afterglow event from 9 Nov 2006 is shown in Figure 2 . Here, the motion of 
255
There is a slight shift in the direction of the moving feature, with a stronger northward is not yet clear what formation mechanism could cause such thin, mono-energetic struc- 
322
The emission is produced by low energy electron precipitation and due to the lifetime of 323 approximately 5 s of the excited state, the motion of the plasma can be traced after the 324 precipitation has ceased. In the collisionless plasma at these altitudes, the plasma motion provide information on the spatial distribution of the electric field surrounding auroral 332 arc filaments, which will be of importance for studies of the dynamics of fine scale aurora.
333
The second technique discussed in this paper is the use of multi-spectral imaging to-
334
gether with modeling to estimate the energy spectrum of the precipitating electrons caus-
335
ing the auroral emissions, and its evolution over time. The multi-spectral ASK data have shown that filamentary aurora can form due to an increase of particle flux on the 
